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ABSTRACT: 

PURPOSE: To obtain a motor of electromagnetic conversion of good 
response and 

accurate particularly to fine movements by using piezoelectric 
elements to 

electricity-driving power converting portions and providing a 

hook mechanism 

between these and a rotor. 
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SPECIFICATION (JP53- 8 2286) 



1. Title of the Invention 

MOTOR 

2. Claim 

A motor comprising piezoelectric elements^ a rotor and 
a hook mechanism, in which said piezoelectric elements are used 
as a mechanism transducing an electric power to driving force 
transducing mechanism, said hook mechanism is disposed between 
said piezoelectric elements and said rotor for converting 
movement of said piezoelectric elements into driving force. 

3. Detailed Description of the Invention 

The present invention relates to a motor that uses an 
electromagnetic transducing mechanism* 

Conventionally, it has been generally understood that, 
in many cases, a motor uses the electromagnetic transducing 
mechanism and a variety of inventions of such motor has been 
proposed . Each of them has their respective features . However, 
compared to their output, some of them are too heavy or too large 
in size. Furthermore, in many cases, it is hard for them to 
provide extremely minute and accurate movement. 

It is an object of the present invention to provide a 
simple, small and low-priced motor, which is, particularly. 




capable to respond to minute movement with high accuracy. In 
the motor according to the invention^ a quite new concept is 
adopted. That is^ a plurality of piezoelectric elements is used 
for transducing the input electric power into the mechanical 
energy, and a hook mechanism is used between the piezoelectric 
elements and a rotor. 

According to the invention, it is possible to provide 
a motor including piezoelectric elements, a rotor and a hook 
mechanism, in which the piezoelectric elements are used as a 
mechanism for transducing electric power to driving force, and 
the hook mechanism is disposed between the piezoelectric elements 
and the rotor for converting movement of the piezoelectric 
elements into driving force. 

Now,, referring to the figures, a description will be made 
as to an embodiment of the invention. 

FIG. 1 is a perspective sectional view of a motor according 
to the embodiment of the present invention. 

A case 1 supports a hook rotor 2 by means of bearing 3. 
The case 1 is provided with piezoelectric elements 4a and 4b 
so as to be positioned at right angles to each other, and attached 
to the front ends thereof are leaf springs 5a and 5b. The leaf 
spring 5a extends to the outer circumference of the hook rotor 
2 . When the leaf springs 5a and 5b are made of a rigid material, 
the connection between the front ends of the piezoelectric 
elements 4a and 4b and the leaf springs 5a and 5b may be made 



- 2 - 




easily by means of hinges . The leaf spring 5a is connected with 
the leaf spring 5a in the middle of the leaf spring 5a, When 
both of the leaf springs 5a and 5b are made of a rigid material, 
the connection therebetween may be also made by means of hinges • 
To the piezoelectric elements 4a and 4b leads 7a and 7b are 
introduced for applying voltages 6a and 6b respectively. 

The principle of the motor of the present invention will 
be explained by referring to Figs, 2a and 2b, When the 
piezoelectric elements 4a and 4b are applied with voltages 6a 
and 6b of which phases are displaced each other by 7r/2 as shown 
in FIG. 2af the piezoelectric elements 4a and 4b make extension 
and compression movement, respectively, and the leaf springs 
5a and 5b make reciprocal movement while being bending, in case 
of hinge connection, while the hinges are rotating. Since the 
phases of the extension and compression movements of the 
piezoelectric elements 4 a and 4b are displaced by 7t /2, the front 
end of the leaf spring 5a makes circular movement. As shown 
in FIG. 2a, since the applied phase of the voltage 6a is 7t 
/2 ahead the phase of the applied voltage 6b, the circular movement 
shown in FIG, 2a is made in a counterclockwise direction. On 
the contrary, when the voltage 6a is applied 7r/2 phase behind 
the voltage 6b, the rotation is made in the clockwise direction. 
Accordingly, both of forward and reverse rotation are obtained. 
As described above, it is possible to obtain a small motor that 
provides accurate rotation. 
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Referring to FIG , 3a, FIG, 3b and FIG. 3c, the embodiments 
of the structure of the hook portion between the hook rotor 2 
and the leaf springs 5a and 5b, which are driven by the 
piezoelectric elements 4a and 4b respectively, are shown. FIG. 
3a show an example of a simple mechanical contact, in which the 
hook rotor 2 is formed with gearteethll on the outer circumference 
thereof, and is rotated while being hooked due to rotation of 
the front end of the leaf spring 5a. 

Referring to FIG. 3b, the hook rotor 2 is made of a 
nonmagnetic material, and magnetic members 12 are attached to 
the outer circumference thereof at a pitch corresponding to the 
pitch of the circular movement of the f rpnt end of the leaf spring 
5a. While attracting the magnetic members 12 on the outer 
circumference of the hook rotor 2, a permanent magnet 13 makes 
circular movement by means of the rotation of the front end of 
the leaf spring 5a, and the magnetic members 12 are attracted 
one by one causing the hook rotor 2 to rotate. 

Referring to FIG. 3c, permanent magnets 14 are attached 
with the identical polarity as shown in the figure to the outer 
circumference of the hook rotor 2 at the same pitch as the diameter 
of the circular movement of the front end of the leaf spring 
6a . Attached to the front end of the leaf spring 5a is a permanent 
magnet 15 with a polarity corresponding to the polarity of the 
permanent magnets 14, which is smaller than the permanent magnets 
14 attached to the circumference of the hook rotor 2. When the 
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repulsion between the permanent magnets is used to obtain the 
rotation of the rotor 2, it is made possible by arranging the 
polarities between the permanent magnets to coincide with each 
other* Whereas, when the attraction between the permanent 
magnets is used, it is made possible by arranging the polarities 
therebetween to have reverse polarities each other, 

FIG . 4 is a sectional view of an example in which the hook 
rotor is directly driven. 

The operational principle of this is the completely same 
as the principle of the above. In place of the hook rotor 2, 
a direct driven hook rotor 21 is provided to the case 1 via bearings 
22.,. When the front end of the leaf spring 5a makes circular 
movement as described abovei^ the direct driven hook rotor 21 
makes linear movement. It is obvious that the hook mechanisms 
shown in FIG. 3a, FIG, 3b and FIG. 3c are applicable to the hook 
mechanism between the direct driven hook rotor 21 and the leaf 
spring 5a. It is possible to obtain a small size direct driven 
motor that provides accurate movemetn same as described above. 

4. Brief Description of Drawings 

FIG- lis a perspective sectional view of a motor according 
to the embodiment of the present invention; 

FIG. 2a and FIG. 2b are diagrams illustrating the operating 
principle of the invention; 

FIG. 3a, FIG* 3b and FIG. 3c are illustrations showing hook 
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mechanisms, respectively, according to the embodiments of the 
invention; and 

FIG ,4 is an illustration showing an embodiment of a direct driving 
motor for generating linear movement* 

1 case 

2 hook rotor 

3 bearing; 

4a and 4b piezoelectric elements 
5a and 5b leaf springs 
6a and 6b voltage 
7a and 7b lead 

11 gear teeth 

12 magnetic member 

13 permanent magnet 

14 permanent magnet attached to the hook rotor 

15 permanent magnet 

21 driven hook rotor 

22 bearing 
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